IMPLEMENTING AND SUSTAINING A CULTURE OF SUSTAINABILITY
In a time of fiscal uncertainty it has never been more important to safeguard resources. What has the Army done to change the way it does business on a daily basis? Has the Army successfully created a culture change to the lowest level, from consumers to conservers? Is the Army taking full advantage of emerging technologies in its acquisition strategies? Are sustainability strategies integrated with current and future warfighting capabilities? This paper will focus upon energy sustainability options, strategy, culture and consider these questions to assess what the Army has done to create a culture of sustainability, how it is integrating the culture into daily operations and where we need to go next.
What is Sustainability?
Everywhere we turn, the term sustainable or sustainability may be found in relation to energy, food, manufacturing, human resource practices and a host of other terms. What is it and where did it originate? What does it mean to the Army?
The current concept of sustainability, more specifically…sustainable Times bestseller Silent Spring. 2 Through this reverse chronology, we can see the basis for environmental and energy conservation awareness were sown some fifty years ago.
This awareness sparked numerous national, international, public, private and academic councils and studies that continue to explore methods to meet today's needs without jeopardizing the needs of those who will follow. The most common inference finds sustainability has become synonymous with -green concepts‖ in business and development. As such, there are many definitions representing a variety of perspectives, each with common threads: 3  Sustainability --"...using a resource so that it is not depleted or permanently damaged". Webster's Dictionary  "Sustainable development is the process of working towards the long term health and vitality of our city and its citizens with regard to ecological, social, cultural, and economic processes." Sustainable Calgary 
Casper Wyoming Case Study, Environments for Life, 1995
 "A sustainable community is one that seeks improved public health and a better quality of life for all its residents by limiting waste, prevent pollution, maximizing conservation and promoting efficiency, and developing local resources to revitalize the local economy." Concern Inc.
 "Essentially, sustainability is the effective use of resources -natural, human, and technological -to meet today's community needs while ensuring that these resources are available to meet future needs." Don Geis and Tammy
Kutzmark in Developing Sustainable Communities: The Future Is Now
Sustainability and National Security Throughout The National Security Strategy of 2010 there is guidance regarding the security concerns given to oil dependency, alternative energy sources, engagement with our closest allies and the need for rebuilding infrastructure. 4 The primary focus of sustainability as it applies to the armed forces is on energy. Confronting this challenge is paramount for the military. But, to achieve the desired endstate, America must have a national approach. Securing the country's energy future will require the active leadership and consistent participation of governments at all levels, as well as that of all Americans. The MAB goes further in examining these linkages and posed the following findings deserving serious consideration to rectify our vulnerabilities:
1. The nation's current energy posture is a serious and urgent threat to national security.
a. Dependence on oil undermines America's national security on multiple fronts.
b. The U.S.'s outdated, fragile, and overtaxed national electrical grid is a dangerously weak link in the national security infrastructure.
2. A business as usual approach to energy security poses an unacceptably high threat level from a series of converging risks.
3. Achieving energy security in a carbon-constrained world is possible, but will require concerted leadership and continuous focus.
4. The national security planning processes have not been sufficiently responsive to the security impacts of America's current energy posture.
5. In the course of addressing its most serious energy challenges, the Department of Defense can contribute to national solutions as a technological innovator, early adopter, and test bed. Clearly, a strategic approach on a national level is needed and DOD has recognized it has a major role in leading the way. Considering the missions of the Army across the full spectrum of operations, fielding Soldiers and warfighting units in training,
in combat or at home in our garrisons it is not difficult to find some element in alignment with each of those definitions. Hence the importance of instilling a truly inclusive culture of sustainability that encompasses energy, technology, human capital management and education. This paper primarily focuses upon the aspects of energy and the culture required to improve the Army's ability to successfully accomplish its core missions.
Strategic Leadership and Culture
Why link Strategic Leadership and Culture Change with Sustainability?
Organizational behavior modification is leader business, and given the scope of sustainability and the global implications, the application of accepted organizational strategic leadership, learning and change methods is imperative to ensure maximum participation and benefit.
What are some of the cultural issues facing strategic leaders regarding the  Give immediate priority to sustained compliance with all environmental laws.
 Simultaneously continue to restore previously contaminated sites as quickly as funds permit.
 Focus efforts on pollution prevention to reduce or eliminate pollution at the source.
 Conserve and preserve natural and cultural resources so they will be available for present and future generations.  Replace environmentally harmful materials, substances, and energy sources with those that are safe for the environment and people.
 Reduce the amount of those feedstocks (resources, raw materials) that are used and consumed.
 Refine production processes and delivery systems to increase efficiency (water and energy usage).
 Recirculate by-products and materials once considered waste into new processes or products or back into nature without harm to the environment or humans.
The Army did not rest upon the1992 goals until now. In fact, the Army has been a leader in environmental and sustainability efforts. However, efforts early on were not typically holistic and were often stove-piped into environmental offices or other specific  Developing, producing, fielding, and sustaining materiel that is more energy efficient, is capable of using renewable energy resources, minimizes the use of hazardous materials, and generates less waste.
 Increase cross-functional awareness of programs to leverage successful initiatives and maximize efficiencies.
 Develop processes that recognize where our -up-front‖ investments in more efficient designs will result in lower total life-cycle costs. The Army is piloting six installations to be Net Zero Energy, six installations to be Net Zero Waste, six installations to be Net Zero Water, and two installations to be all three by 2020. The Army goal is to have 25 Net Zero Installations by 2030. 38 The Army's goal is to manage our resources in a sustainable manner. Net Zero is a holistic approach to addressing energy, water, and waste. The Net Zero approach is comprised of five interrelated steps: reduction, re-purpose, recycling and composting, energy recovery, and disposal. Reduction includes maximizing facility energy efficiency, implementing water conservation practices, and eliminating unnecessary waste generation. Re-purpose involves diverting energy, water or waste to a secondary purpose with limited processes. Recycling or composting involves management of the solid waste stream, development of closed loop water system, or energy cogeneration. Energy recovery occurs by converting unusable solid waste or thermal energy from a waste water stream to energy. Disposal is the final step after the last drop of water, the last bit of thermal energy and all other waste mitigation strategies have been fully exercised. 
Energy Savings Performance Contracts (EPSC)
give Army facility managers a solution to facility problems with minimal up-front cost. Applied with care and consideration, ESPCs can help facility managers:
• reduce equipment breakdowns and emergency repair requests,
• provide better, more productive living and working conditions for people,
• reduce costs,
• meet environmental mandates,
• save energy and meet management goals. 41 
In the case of Utility Energy Savings Contracts (UESC),
UESCs are similar to ESPC's. The most notable difference is that the projects are financed and implemented through utility companies. The utility provides comprehensive assessment of cost effective energy efficiency, renewable energy or water efficiency opportunities to the Army for our evaluation. The utility also provides the capital costs of the assessment, design, construction, performance testing, and other optional services like Operation and Maintenance (O&M), Commissioning, and Measurement and verification (M&V). The Army agrees to pay for the costs of services and equipment replacement from generated savings.
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Enhanced Use Leasing (EUL) allows the Army to lease underutilized real property.
The EUL Program engages through a competitive process, private sector entities to acquire and leverage value from underutilized non-excess real estate assets on Army Installations. Mirroring a private sector transaction, the EUL's value proposition is competitive on cost and speed of execution. The law requires the lessee to pay in kind consideration in an amount that is not less than the fair market value of the lease interest. However, the categories of in-kind consideration that may be accepted include construction of new facilities, restoration (including environmental), acquisition, alteration and other services.
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Power Purchase Agreements (PPA) are more complex to establish and have good value, especially when considering solar power innovations which traditionally high front end costs many see as a major impediment.
PPAs cover up-front equipment and installation costs for renewable energy systems while the customer pays only a monthly amount. PPAs involve a third party who pays for and owns the system. With a PPA, the installation purchases the kilowatt hours used monthly at a pre-set rate that may or may not incrementally increase over the term of the agreement. PPAs make operational power costs predictable. The advantage to investors is that they have the long-term security of a system that will produce revenue from electricity generated for more than 20 years, while the Army gets affordable electricity, typically below the retail electricity rate, for the life of the contract. Among the barriers to PPAs is that they are relatively complex, incorporating legal obligations, procedures and technical requirements that are well beyond the ability of the average facility manager to understand, requiring a consulting engineer and legal counsel. An alternative is hiring a solar integrator, a company that can handle financing details and system installation from design to commissioning. PPAs also mean that the developer can receive tax deductions, cash incentives, utility rebates and, some, but not all of the renewable energy credits. PPAs have their pluses and minuses, but when money is not available for a capital investment in solar power, they can turn visions of cleaner power into reality.
Base Camp Operational Energy
According to the Defense Science Board, 34% of fuel consumed in the wartime operating environment is used to produce power within forward operating areas. 45 Reducing operational demands for electricity is one way to reduce the amount of fuel consumed. It is important understand that fuel costs are not just dollars per gallon: -Fuel and water make up 70-80 percent of our resupply weight into the combat zone and there is one casualty for every 24 convoys. So our efforts on contingency bases will not only save money but will save lives.‖
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As referenced in Army Posture Statement excerpts, just as the full life cycle fuel costs are being reviewed during procurement, so is the Fully Burdened Cost of Fuel.
These are being examined in support of the effort to reduce dependency upon fossil fuels and other logistical needs of forward base camps in order reduce the second and third order costs of putting convoys on the roads, in harm's way, to effect resupply. An additional cost is the force protection requirement for the resupply convoys. They are lucrative targets having greater impact than simply the supplies being delivered.
Therefore, sustainability is a means to reduce the expenditure of blood and treasure. By implementing the emerging technology, we can reduce the total fuel requirement to power operating bases.
The Army has taken a significant step by incorporating all fuel costs throughout 
Vehicle/Aircraft Energy Efficiency Initiatives
The DSB study referenced above also cites 29% of wartime fuel is consumed by combat aircraft. Aircraft initiatives are centered upon engine and transmission upgrades to reduce fuel consumption and increase horsepower to weight ratios. 48  Replacement engines for Blackhawks and Apaches with potential for 25% better consumption over current models (FY25).
 Chinook engine replacements for 35% better efficiency (FY26).
 Blackhawk and Apache transmission replacements for 40% better horsepower to weight ratio (FY24).
 Chinook transmission replacement for 55% increase in horsepower to weight ratio (FY28).
Vehicle consumption is at 32% (combat vehicles -15%; tactical vehicles -17%) of wartime fuel. In this area, perhaps more than others, is where great care must be We must institutionalize sustainable concepts into the education systems of our Soldiers, Non-commissioned Officers, Officers and DA Civilians from Initial Entry through Senior Level courses and instill the practices into daily life.
Conclusion
With respect to the questions posed in opening of this paper, the author believes the Army has taken great strides in efforts to provide a positive answer to each. The sustainability evolution (perhaps revolution better describes it), is not without internal and external obstacles and there is no single solution to overcome them. While the Army strategic message is getting out, the universal buy-in is still ongoing. Funding is a consideration and inculcation into the daily work/life ethic of individuals is a continuing effort. Each subsequent strategy and plan continues to cite a need for culture change, which indicates to the author the changes have not been fully adopted. Budget reductions must be factored into the ability of organizations to implement sustainable innovations. Sustainable technology is expensive at the front end and the payoff is often slow in materializing. This is where champions of sustainability must not allow the concept to become just another buzzword or program-of-the-year. We must continue to push for innovation at all levels and reward accomplishments. We must not be averse to accepting prudent risk.
This problem may be resolved using the concepts of mission command through the application of sound strategies and innovations described here. There must be focus on long-term, achievable resolutions not just quick-return savings. This is not to say that short term gains realized as part of extended campaigns are not without merit, nor that pauses should not be accepted when perceived as being of reasonable duration. Leadership will be the key element in ensuring the institutionalization of a sustainable ethos becomes entrenched as an integral part of Army culture.
In the words of former Chief of Staff of the Army Gordon R. Sullivan, -Less is not better, more is not better…better is better.‖ 53 Endnotes
